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ABSTRACT 
Background: Synchronization programs have become standard in the dairy industry. In Switzerland, these programs 
are used but newly. The objective of this study was A) to estimate the pregnancy rate after a Select-Synch protocol in- 
cluding a low dosage of progesterone in CIDR (1.38 g). As a second step B) this pregnancy rate should be compared to 
cows from another Swiss study that used a Select-Synch protocol with the 1.9 g insert (Rudolph et al., 2011). Methods: 
A) 196 cows were included in the study. Cows received a CIDR 1.38 g and 2.5 ml of buserelin i.m. on d 0. On d 7, the 
CIDR insert was removed and 5 ml of dinoprost was administered i.m. On d 0 a milk sample for progesterone analysis 
was taken. Pregnancy was determined at or more than 35 days after artificial insemination. B) The 1.38 g group and the 
1.9 g group were compared as to cow and farm factors, number of preceding AI’s, gynecological and uterine pretreat- 
ment and treatment itself. A forward selection procedure was used (test result considered significant if p-value  0.05). 
Results: A) The pregnancy rate, using the Select-Synch protocol with the CIDR 1.38 g was 44.4%. B) The CIDR 1.9 g 
Select-Synch group revealed a pregnancy rate of 50.4% (Rudolph et al., 2011). Significant differences between the 
groups were not found. Conclusion: The 1.38 g CIDR-Select-Synch protocol may be recommended for multiparous 
dairy cows. The pregnancy rate compared to the 1.9 g CIDR-Select-Synch protocol was 8% lower, but this difference 
was not significant. 
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1. Introduction 
The economic pressure due to the reduction of milk price 
leads producers to extend the size of their farms and to 
increase the number of cows or to find a sideline job. 
These measures tend to reduce the time reserved for herd 
management with potentially negative consequences on 
observing estrus, timing of insemination and finally on 
fertility parameters themselves. 
Although Swiss veterinarians have used hormonal treat- 
ment protocols for anestrus cows or cows with cystic 
ovarian disease (COD) [1], the demand for synchroniza- 
tion protocols such as the Ovsynch protocol [2,3] or its 
derivate [4] has grown in Swiss agriculture but newly. 
High costs and the decreasing acceptance of hormonal 
treatments of cattle by consumers remained the most 
limiting factors for expanding their use until today. 
The benefit of synchronization by using controlled in- 
ternal drug release (CIDR) containing progesterone has 
been shown in many studies: Chebel et al. [5] demon- 
strated that the use of a CIDR insert for 7 days during a 
timed artificial insemination (TAI) protocol increased the 
proportion of functional corpus luteum (CL) in anestrus 
cows after AI and pregnancy per artificial insemination 
(P/AI) compared to protocols without CIDR [5]. Lamb et 
al. described a better pregnancy rate in a Cosynch-CIDR 
protocol compared to Cosynch alone, but only in acyclic 
cows or cows with a low progesterone level when PGF- 
2alpha was administered [6]. Stevenson et al. [4] con- 
firmed the benefit of a CIDR insert during the Ovsynch 
protocol to increase fertility in lactating cows having low 
serum progesterone before PGF2alpha injection. Rudolph 
and coworkers [7] recently demonstrated a pregnancy 
rate of 50.4% after the use of the Select-Synch protocol 
in Swiss dairy farms.  *Corresponding author. 
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The pharmaceutical industry headed for minimizing 
the dosage of progesterone in the CIDR insert in regard 
to Veterinary Public Health as negative impacts of hor- 
mone residues to environment are known [8]. However, 
there are but few articles describing the dose-effect rela- 
tionship of progesterone supplementation in cattle [9]. 
The use of 2 CIDR inserts at the same time did not pro- 
voke better P/AI results than did 1 CIDR insert (1.38) in 
a TAI protocol. The increase of the plasma progesterone 
level was only 0.9 ng/ml per CIDR [10]. One time re- 
used CIDR inserts in goats yielded acceptable pregnancy 
rates compared with new devices, whereas pregnancy 
rates were lower after twice used CIDR’s [11]. Colazo 
and coworkers [9] could not find significant differences 
in the pregnancy rates of beef heifers after fixed TAI fol- 
lowing new or used CIDR devices, although there tended 
to be fewer pregnancies in the group with the used 
CIDR’s. In the United States and in parts of Europe the 
1.38 g CIDR is used, whereas in Canada and Switzerland 
the 1.9 g CIDR is on the market. 
The aims of our study were: 
1) To estimate the pregnancy rate after a Select-Synch 
protocol using the low dosage of progesterone in CIDR 
(1.38 g).  
2) As a second step this pregnancy rate should be com- 
pared to cows from another Swiss study that used the 
same Select-Synch protocol but with the 1.9 g insert [7].  
2. Materials and Methods 
2.1. Study A) Animals and Inclusion Criteria 
The study was conducted from April 2010 to June 2011 
in 59 dairy farms in the region of Delémont, Switzerland. 
Multiparous dairy cows (n = 214) more than 42 DIM 
(days in milk) of the breeds Holstein Friesian, Red Hol- 
stein, Brown Swiss and their crossbreds were included. 
The veterinarians performed a gynecological examina- 
tion and cows diagnosed with anestrus, repeat breeders or 
cows diagnosed as not pregnant after a pregnancy check 
were included, if the uterus and uterine discharge appear- 
ed normal. Exclusion criteria were caesarian section, ute- 
rine prolapse, uterine torsion or dystocia at preceding 
delivery. Heifers, cows in first lactation and cows from 
farms using natural mating were not enrolled in the study. 
Cows showing lameness or any other systemic illness 
within 14 days prior to CIDR insertion and until the day 
of artificial insemination and cows not inseminated with- 
in 120 hours after CIDR removal were also excluded re- 
trospectively.  
2.2. Study A) Treatment and Insemination 
Cows were assigned to a CIDR 1.38-Select-Synch pro- 
tocol. On the first day of examination by the veterinarian 
(Day 0), cows received a CIDR insert (EAZI-BEED  
CIDR 1380® Cattle insert, 1.38 g progesterone; Pfizer 
Animal Health, Zurich, Switzerland) and 2.5 ml of 
buserelin i.m. (Receptal® 4 µg/ml, Veterinaria AG, Zu- 
rich, Switzerland). On day 7, the CIDR insert was re- 
moved and 5 ml of dinoprost i.m. (PGF2α; Dinolytic®, 5 
mg/ml, Pfizer Animal Health, Zurich, Switzerland) was 
administered. The cows were observed for estrus and in- 
seminated respecting the AM-PM rule (cows detected in 
estrus AM were artificially inseminated PM and vice 
versa). Cows not observed in estrus within 96 hours after 
CIDR removal, were reexamined by a veterinarian to 
exclude silent heat. If clear vaginal discharge, edema of 
the cervix and/or increased uterine tone was detected 
during this examination, the cows were also inseminated. 
2.3. Study A) Milk Progesterone Test 
A milk sample was taken from each cow on d 0 of treat- 
ment. Five ml were collected in a plastic tube containing 
30 mg of sodium azide (Sigma-Aldrich, Bern, Switzer- 
land) and was frozen until further analysis. Before analy- 
sis, the samples were centrifuged for 15 min at 1700  g 
and the fat layer was removed. This step was repeated, 
and skimmed milk samples were further tested. The pro- 
gesterone concentrations were determined by enzyme 
immunoassay as described by Meyer et al. [12]. The sen- 
sitivity of the test was 0.1 ng/ml. Intra- and inter-assay 
coefficients of variation were 8 and 12 %, respectively. 
Cows with a progesterone level > 1 ng/ml were consid- 
ered to have luteal activity. A progesterone level  0.5 
ng/ml was considered to represent no luteal activity and 
the values in between belonged to group 3 with indistinct 
luteal activity. 
2.4. Study A) Pregnancy Determination and 
Definition of Conception Rate 
Pregnancy diagnosis was determined by rectal palpation 
and/or transrectal ultrasound between 35 and 45 days 
after AI. Conception rate was determined by calculating 
the number of cows diagnosed as pregnant following the 
AI (after the protocol) divided by the total number of 
cows inseminated.  
2.5. Study B) Control Group 
262 cows from another Swiss study (CIDR 1.9-Select- 
Synch; [8]) were used as a control group. Including and 
excluding criteria were identical. Treatment was identical 
except for the higher dosage in the CIDR (1.9 g instead 
of 1.38 g) and insemination management as well preg-
nancy determination was identical. 
2.6. Statistical Analysis 
Data were analyzed with a statistical software program 
(SAS Version 9.12).  
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In study A the primary end point was “pregnancy after 
treatment”.  
In study B, the 1.38 g group was compared to a 1.9 g 
Swiss study group that used the CIDR-Select-Synch [7]. 
1.38 g group and 1.9 g group were first compared as to 
age of cows, DIM, number of preceding AI’s, number of 
cows per farm and yearly milk yield per cow using chi 
square tests or Fisher’s exact tests. Then a multiple logis- 
tic model was used to relate the success to all of the avail- 
able factors; in particular treatment (CIDR 1.38 g/CIDR 
1.9 g), age of cows (3.5 yrs/between 3.5 to 5.5 yrs/5.5 
yrs), DIM (>100 d; ≤100 d) previous treatment of the 
uterus (yes/no), previous gynecological treatment (yes/ 
no), milk progesterone value (0.5/between 0.5 to1/1 
ng/ml), and insemination (farmer’s observation/checked 
by veterinarian). We used a forward selection procedure. 
A test result was considered significant if the resulting p- 
value was 0.05.  
3. Results 
3.1. Study A  
From a total of 214 cows, 196 cows were included in the 
study. 18 cows were retrospectively excluded from the 
study due to preceding caesarian section (1), abortion (1), 
dystocia (4), estrous later than 120 hours after CIDR re- 
moval (4), loss of CIDR (1), missing protocol (5), 
slaughter because of udder problems (2). Pregnancy rate 
using the Select-Synch protocol with the CIDR 1.38 g 
was 44.4% (c.i. 36.0%, 52.9%). 
3.2. Study B  
In Table 1, the descriptive measures of both groups for 
the cows and farms are listed as age, uterine and gyneco- 
logical pretreatments, previous AI’s, insemination, pro- 
gesterone value, and farmers business. In Table 2 me- 
dian (25%/75% quartiles) of the metric data age of cows, 
DIM, number of AI’s, number of cows per farm and 
yearly milk yield of cows are described for both groups 
and compared with the Mann-Whitney test. Using the 
multiple logistic regression model with the forward se- 
lection method, none of the factors age of cows, DIM, 
uterine and gynecological pretreatment, number of pre- 
vious AI’s, success of treatment (conception rate) and 
farmer’s business exceeded the significant level. Signifi- 
cant differences between the groups CIDR-Select Synch 
1.9 g and CIDR-Select Synch 1.38 g were only found for 
the parameters number of cows per farm, yearly milk 
yield per cow and progesterone value (Tables 1 and 2). 
The overall pregnancy rate of the CIDR-Select-Synch 1.9 
g group was 50.4% (95% c.i. 46.4%, 59.1%). The differ- 
ence of the overall pregnancy rates of the two groups was 
8% (95% c.i. 17.3%, −1.8%) in favor of the CIDR-Select 
Synch 1.9 g group. This difference was not significant. 
Table 1. Study A: Percentage of cows in relation to age, 
previous uterine and gynecological treatment, previous AI, 
insemination, milk progesterone value, and farmers busi- 
ness in the 1.38 g CIDR Select-Synch and in the 1.9 g 
group. 
Parameters CIDR 1.38 Select-Synch 
CIDR 1.9  
Select-Synch p-Value 
Age    
<3.5 years 14.80% 13.60% 0.176 
3.5 - 5.5 years 34.50% 44%  
>5.5 years 50.70% 42.40%  
Uterine  
pretreatment    
Yes 7.80% 13.40% 0.08 
No 92.20% 86.60%  
Gynecological 
pretreatment    
Yes 16.20% 10.30% 0.124 
No 83.80% 89.70%  
Previous AI    
Yes 31.70% 35.90% 0.4 
No 68.30% 64.10%  
Insemination    
Blind 87.30% 78.70% 0.034 
Checked 12.70% 21.30%  
Progesterone    
<0.5 ng/ml 19% 44.40% <0.0001 
0.5 - 1 ng/ml 28.20% 14.40%  
>1 ng/ml 52.80% 41.20%  
Farmer’s business    
Main 97.90% 95.50% 0.23 
Side 2.10% 4.50%  
 
Table 2. Study B: Median values (25%/75%) and p-values 
of the groups CIDR Select-Synch 1.38 g versus 1.9 g. Num- 
ber of cows per farm and yearly milk yield per farm were 
significantly different. 
Parameters CIDR 1.38  Select-Synch 
CIDR 1.9  
Select-Synch  p-Value 
Age of cows 
(years) 5.5 (4/7) 5 (4/6.5) 0.6967 
DIM 89 (68/131) 97.5 (71/142.5) 0.1415 
Number of 
AI’s 0 (0/1) 0 (0/1) 0.5973 
Number of 
cows/farm 30 (23/40) 24 (18/32) <0.0001 
Yearly milk 
yield/cow (kg) 8000 (7500/9000) 7500 (6800/8150) <0.0001 
4. Discussion 
“Classic” synchronization protocols [13] and protocols 
including a CIDR [4,14-17] have been used in dairy 
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herds to manage reproduction more efficiently. The 
benefit of the administration of 2 CIDR’s was obvious in 
anovular cows, where cyclicity was more likely to be 
resumed [18-20]. CIDR treatment provided priming with 
progesterone that reduced the incidence of short luteal 
phases after AI [18,21].  
The pregnancy rate for the 1.38 g CIDR Select-Synch 
was 44%. The control group (CIDR 1.9 g Select-Synch) 
revealed a pregnancy rate of 50.4% [7], which was not 
significantly higher than that of the 1.38 g group. Both 
pregnancy rates were comparable to another Swiss study 
from 2011 that revealed a first insemination pregnancy 
rate of 45.1% and an overall pregnancy rate of 45.3% in 
regularly controlled Swiss dairies [22]. Differences be- 
tween the 1.38 g group and the control group were a 
higher number of cows per farm (mean: 30 versus 24) 
and an increased milk yield (mean 8000 versus 7500 li- 
ters per year) in the 1.38 g group. In Switzerland, there 
are no data available that pregnancy rate is dependent on 
number of cows per farm or milk production. There is 
only one study comparing organically and conventionally 
producing Swiss farms where fertility parameters were 
not significantly different [23]. Additionally, the proges- 
terone values at the beginning of the protocol were dif- 
ferent between the groups: In the 1.38 g group, 52.8% of 
the cows started with 1 ng/ml progesterone as compared 
to 41.2% in the control group. Data of Bisinotto et al. [24] 
indicate that follicular wave of the ovulatory follicle and 
not cyclic status had the greatest effect reducing P/AI of 
dairy cows. In another study using a synchronization pro- 
tocol including a CIDR, no significant difference was 
found for P/AI between cows with progesterone ≥1 as 
compared to 1 [5].  
Our encouraging results lead to the conclusions that 
the dosage of progesterone in CIDR inserts can be reduc- 
ed from 1.9 g to 1.38 g without significantly affecting 
pregnancy rates. Additionally, pregnancy rates following 
the 1.38 g Select-Synch in anestrus cows, repeat breeders 
or cows diagnosed as not pregnant after a pregnancy 
check was comparable to the pregnancy rate in regularly 
controlled Swiss dairies [22]. 
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